The amplitude of h/e periodic oscillations in the magnetoresistance of very small normal-metal {Au) rings, as well as the harmonic h/2e, have been studied as a function of temperature. The amplitudes depend on the temperature T roughly as T, as expected from the averaging of conduction channels in the absence of inelastic scattering, but may not be entirely consistent with this model. At the lowest T, the size of the fluctuations in the conductance is about 6 G -e2/h, as predicted recently.
The observation of magnetoresistance oscillations periodic in the flux /t/e was reported recently for small loops of gold. ' The observations confirmed a series of predictions2 that the fundamental period of the Aharonov-Bohm effect in normal metal loops is h/e. These predictions were maintained in spite of several experimental measurements' of an h/2e flux period (in long normal metal cylinders and arrays of rings), as well as several theoretical suggestions67 that /t/2e would be the fundamental period in any normal metal. very unlikely that the saturation is an instrumental or heating problem, since both rings were measured under the same conditions. ) This would imply that E, is of the order of 0.08 K. This is certainly unexpected. A plausible estimate' for E, is the spacing AE between the energy levels in the system which for metal samples the size of the small ring is E, = AE -10 K. Imry' has proposed the alternative energy scale first introduced by Thouless, ' namely, the sensitivity of the conductance to the boundary of the device E, = (h/mezR)/JE and this has received a firm theoretical footing. ' As the conductances of our samples are about a factor of 100-1000 greater than the fundamental conductance ez/h, they make the latter estimate of the energy scale more attractive from the point of view of this experiment.
The tendency of the data to follow T ' is also evidence that L~i s long compared to the diameters of the devices. If L& were much shorter than L, we would expect the model of Ref. 6 to be applicable. In rough terms, that model predicts that the oscillation amplitude is exponential in L~, which would appear as an exponential in T I'~2. Although the data are not of sufficient quality to rule out an exponential completely, they are more consistent with the T dependence. Furthermore, the L~necessary to obtain the correct amplitude of oscillation from Ref. 6 is already larger than L; i.e. , the samples appear to be in the regime studied in Refs. 4 and 10. The energy averaging theory cannot explain the difference between the saturation temperatures of the h/e and the h/2e peaks from the smaller ring. According to that formulation, once T is smaller than E" the conductance is temperature independent.
It should be noted that the energy averaging model does not predict a smooth T ' when T= E"and the difference between the saturation temperatures may result from statistical fluctuations among the relatively small number of conduction patterns. of the order of the fundamental conductance e2/h. This prediction agrees very well with the data reported here.
From Fig. 1(a) , the root-mean-square deviation from the average conductance is AG= I.lez/Jt for the 'larger ring and, from Fig. 2 (a) 
